Abstract: This study considered a possible relationship between the severity of oral lichen planus (OLP), serum anti-TPO autoantibodies (TPOAb) titer and thyroid disease in OLP patients. Forty-six OLP patients with positive TPOAb results (> 35 IU/ml) who had also been diagnosed with thyroid disease were included in the study group. The control group consisted of 46OLP patients with no thyroid disease. The study and control groups (92) were divided to two subgroups of erosive OLP (EOLP) and non-erosive OLP (NEOLP). Serum TPOAb levels and IL-8 (to measure OLP severity) were evaluated using the independent t-test, chi-square and conditional logistic regression analysis (α = 0.05). A significant positive correlation was found between serum IL-8 and TPOAb levels in the study group (r = 0.783; p = 0.001). The positive blood levels of TPOAb were significantly associated with an increased risk of EOLP (OR = 4.02 at 95%CI; 1.21-13.4; p = 0.023). It is possible to used positive serum TPOAb levels in patients with OLP as in indicator of possible undetected thyroid disorders in those patients. Because erosive OLP has been associated with TPOAb in thyroid patients, it may be useful to determine TPOAb levels of such patients to diagnose a possible undetected thyroid disorders and follow-up for malignancy.
Introduction
Oral lichen planus (OLP) is a chronic inflammatory disease affecting the oral mucosa that may also involve the skin and the genitalia.
1 OLP may appear clinically as a reticular, erythematous or erosive type of lesion. 2 Although the etiopathology of OLP remains unidentified, it is believed that immune dysregulation plays a crucial role. 2, 3 Immune dysregulation in OLP includes unusual production of inflammatory mediators, 4 of which cytokines are the most prominent. 5 The abnormal expression pattern of cytokines such as IL-1, -2, -4, -5, -6, -8, -10, -18 and TNF-α has been found in the lesions, serum and saliva of patients with OLP. 5 Elevated levels of IL-8 in the serum of OLP patients have been recorded and reported in several studies. 6, 7, 8, 9 It has also been reported that the clinical severity of OLP is directly associated with the IL-8 level in the serum. 9 Declaration of Interests: The authors certify that they have no commercial or associative interest that represents a conflict of interest in connection with the manuscript.
A high frequency of circulating anti-nuclear antibodies (ANA), anti-thyroglobulin antibodies (TGA) and anti-thyroid microsomal autoantibodies (TMA) has been reported in OLP patients.
10,11 These findings suggest a possible association between autoimmune disease, including thyroid disorders, and OLP. 10 It is known that autoantibodies against thyroid gland antigenic components such as thyroid peroxidase (TPO) and thyroglobulin (TG) can induce epithelial cell damage 12, 13 and that these autoantibodies are closely linked to Hashimoto's thyroiditis and Graves' disease.
14,15
Although a causal relationship between OLP and thyroid gland disorders has not been discovered, the association of OLP and thyroid disease has been studied. 16 It has been suggested that patients with a history of thyroid gland disorders, especially hypothyroidism, are more likely to have OLP than healthy subjects. 17, 18 No studies were found in English-language publications, however, that had found a possible association between the severity of clinical signs of OLP and the serum titer of anti-TPO antibodies (TPOAb) in OLP patients who have also been diagnosed with thyroid disease. The current study examined a possible association between the clinical severity of OLP and the titer of serum TPOAb in OLP patients with thyroid disease.
Methodology
Because the clinical severity of OLP is associated with elevated serum IL-8 levels, 9 IL-8 serves as a reliable tool to assess the clinical severity of this disease. A possible association between the clinical severity of OLP and the titer of serum TPOAb in OLP patients with thyroid disease was determined using serum IL-8 level as an indicator in the present study.
Bet we en Novemb er 2010 a nd De cemb er 2013, 340 OLP patients visited the Institute of Dentistry, Isfahan University of Medical Science, Iran. A total of 216 individuals who denied a history of thyroid disease or thyroid medication consumption were excluded by evaluating their self-assessed general health status forms. Also excluded were patients suspected of having drug or dental restoration-related oral lichenoid lesions. An additional 62 OLP patients with areca quid chewing habits, hypertension and autoimmune diseases such as systemic lupus erythematosus, rheumatoid arthritis, Sjögren's syndrome, pemphigus vulgaris and cicatricial pemphigoid were also excluded. In total, 278 (81.5%) individuals were excluded from the present study.
A total of 62 patients (18.5%) were included in the initial study group. All participants had a history of taking thyroxin or suffering from thyroid gland disorders according to their self-assessed general health status forms. Diagnosis of OLP in the 62 patients was initially done by clinical impression, which was later confirmed histologically using the most recent diagnostic criteria.
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Blood samples were collected from all OLP patients with self-reported thyroid disease (n = 62). TSH, thyroxine (T4) and tri-iodothyronine (T3) thyroid function tests were carried and TPOAb and serum IL-8 levels were measured. TPOAb values higher than 35 IU/ml were considered positive.
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Of the 62 patients assessed, 46 (74%) were TPOAb positive and were included in the final study group. The patients were referred to an endocrinologist to confirm the diagnosis of thyroid gland disorder based on the findings of the thyroid gland function tests. Of the 46 patients, 34 were diagnosed with Hashimoto's thyroiditis, 8 with Graves's disease and 4 with hyperthyroidism.
The 46 OLP patients were matched for gender and age with 46 patients having no reported history of thyroid disease to serve as the control group. Because 10% to 15% of clinically healthy individuals may have high TPOAb titer, 21 blood samples were taken from all 46 controls to rule out thyroid malfunction and their TSH, T3, T4, TPOAb and serum IL-8 levels were measured. None recorded positive TPOAb levels (>35 IU/ml) and all were included in the control group. The Ethics Committee of Isfahan University of Medical Sciences approved the protocol of this study and an informed consent was obtained from each participant.
All OLP patients (46 study and 46 control subjects) were divided into two subgroups based on the clinical nature of their lesions (erosive or non-erosive).
Non-erosive OLP (NEOLP) was defined based on clinical presentation of radiating grayish-white striae and/or plaque separately or in combination. Any sign of non-traumatic ulceration in the oral mucosa associated with typical lichen signs indicated erosive OLP (EOLP). 22 The participants underwent evaluations of for TPOAb level using IMMULITE 2000 anti-TPO (EURO/DPC; United Kingdom). IL-8 levels were measured using an Interleukin-8 Elisa kit (Bender MedSystems; Austria). SPSS (v. 18 ) was used to analyze the data. The distribution of the variables was examined for normality using the Kolmogorov-Smirnov test. Because the data was normally distributed, a parametric independent t-test was carried out. The difference in the presence of TPOAb was compared between the EOLP and NEOLP subjects using a chi-square test. The odds ratios (OR) at a 95% confidence interval (CI) was calculated using conditional logistic regression adjusted for confounders. The threshold of statistical significance was set at р < 0.05.
Results
Most of the OLP patients (n = 34; 74%) in each group (study and control) were women. The mean age of the study and control subjects at admission to the university dental clinic was 45 years and 45 years (18-72), respectively.
The regular blood levels of TSH were 0.4-4 mIU/l, T4 were 4.5-11.2 mcg/dl and T3 were 2.3-4.2 pg/ml. 20 The mean results of the thyroid function tests for each group confirmed that the mean blood levels of the three hormones in the control group were within normal limits ( Table 1 ). The findings were also normal in the individuals of the control group, further verifying that the control group was free of thyroid gland malfunction.
Most (n = 30, 65.4%) of the 46 OLP patients with positive TPOAb levels (study group) were diagnosed with EOLP; only 16 (34.6%) were diagnosed with NEOLP. The majority of individuals (n=32, 69.5%) in the control group were diagnosed with NEOLP; only 14 (30.5%) were identified with EOLP. The mean TPOAb level in the total study group was 90.3 ± 18.8 (IU/ml); this value was 102 ± 0.23 for the NEOLP patients compared to 11 ± 4.8 (IU/ml) in the control group. There was a large difference between the study and control groups for serum IL-8 versus TPOAb levels and this difference was statistically significant (p = 0.001) ( Table 2) . A significant positive correlation was also found between serum IL-8 and TPOAb levels in the study group (r = 0.783; p = 0.001). There was no significant correlation between IL-8 and TPOAb levels in the control group (p = 0.65).
All OLP patients, regardless of TPOAb status (n = 92) were divided into EOLP (n = 44) and NEOLP (n = 48) groups (Table 3) . A statistically significant correlation was found between the occurrence of EOLP and positive TPOAb (> 35 IU/ml) that indicates that TPOAb positivity is significantly associated with an increased chance of EOLP (OR = 4.02 at 95%CI; 1.21-13.4; p = 0.023). A significant difference was also found between groups for serum IL-8 level.
Increased IL-8 levels were significantly associated with an increased chance of EOLP (OR = 1.276 at 95%CI; 1.092-1.49; p = 0.002). 
Discussion
The current study examined the association between the clinical severity of OLP and TPOAb titer in patients with thyroid disease. The results indicate that the severity of the clinical expression of OLP lesions were directly linked to the level of serum IL-8, as previously reported, 9 and also to the level of TPOAb.
Cytokines play an important role in controlling the direction, extent and duration of immune response. 23 Abnormal expression of cytokines may lead to the onset of autoimmunity. 23, 24 IL-8 plays affects pathogenesis of inflammation 25 and has the capacity to recruit T cells as well as non-specific inflammatory cells to the sites of inflammation by activating neutrophils. 26 Serum IL-8 levels are sensitive markers that can be used to monitor disease activity and the severity of OLP. 9 The level of serum IL-8 also appears to signify an association with reticular and erosive forms of OLP. 9 Because IL-8 is a pluripotent pro-tumorigenic cytokine that is known to induce angiogenesis, tumor cell proliferation and tumor cell migration, 27,28,29 evaluation of IL-8 serum level may also serve as an indicator of the severity of OLP and the risk of the developing malignancies.
The results of the current study confirm the initial hypothesis that there is a significant association between the clinical severity of OLP and the level of TPOAb in patients with thyroid disease; however, logical bias may exist in the extent of the differences because the initial inclusion criteria stipulated that TPOAb levels should be higher in the study group than in the control group. The present study showed that IL-8 serum levels were significantly higher in OLP patients with high TPOAb levels who had also been diagnosed with thyroid disease compared to OLP patients with no thyroid disease. The current findings suggest that OLP patients who have positive levels of TPOAb are about four times more likely to develop EOLP than patients with negative TPOAb levels, although this assumption requires further study combined with long-term patient follow-ups. The finding of a correlation between EOLP and TPOAb further supports the conclusion of Chang et al. 10 who reported that patients with severe clinical EOLP have a significant probability of development of autoimmune markers for thyroid disease such as abnormal TGA and TMA.
There was a substantial difference between the study and control groups for serum IL-8 level. Karanikas et al. 30 showed that TPOAb titer correlates with increased presence of T cells that produce cytokines, which are responsible for cell damage. They also found increased production of TNF-α by CD8+ cytotoxic T lymphocytes in patients with high TPOAb titer. 30 Because, in many cell types, synthesis of IL-8 is strongly stimulated by TNF-α, 31 it appears reasonable for IL-8 levels to be significantly higher in OLP patients with positive TPOAb values and thyroid disease. This may also explain the increased prevalence of EOLP in patients with thyroid disease than in OLP patients free of thyroid disease. The histological findings show that there was very high neutrophilic infiltration of the epithelium in EOLP than in other forms of the disease. 32 This infiltration can, at least partially, be attributed to the higher level of IL-8 in EOLP patients.
The present study showed that 46 of the 340 initial patients (14%) had thyroid disease with positive TPOAb values. Similar findings were reported by Lo Muzio et al. 16 and Siponen et al., 18 who found a history of thyroid gland pathosis in 14% and 15% of OLP cases, respectively. Although a causal relationship between OLP and thyroid disease was not investigated in the current study, it can be speculated that circulating thyroid antibodies may trigger an autoimmune response in the oral mucosa and cause development of OLP. This immune response could also occur in cases in which OLP precedes the onset of thyroid dysfunction; 16 therefore further studies on the association between thyroid disease and OLP are required.
In conclusion, because the erosive pattern of OLP is associated with positive findings of TPOAb in patients with thyroid disease, it could be a clinically useful method of determining TPOAb levels in patients with EOLP to allow diagnosis of hidden thyroid disorders. The high levels of TPOAb found may indicate high levels of IL-8 and point to increased risk of development of malignancies and warrants much closer follow-ups.
